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Waldenstrom macroglobulinemia is a B-cell malignancy with lym-
phoplasmacytic infiltration in the bone marrow or lymphatic tis-
sue and a monoclonal immunoglobulin M protein (IgM) in the se-
rum. It is incurable with current therapy, and the decision to treat
patients as well as the choice of treatment can be complex. Using
a risk-adapted approach, we provide recommendations on timing
and choice of therapy. Patients with smoldering or asymptomatic
Waldenstréom macroglobulinemia and preserved hematologic func-
tion should be observed without therapy. Symptomatic patients
with modest hematologic compromise, IgM-related neuropathy
that requires therapy, or hemolytic anemia unresponsive to corti-
costeroids should receive standard doses of rituximab alone with-
out maintenance therapy. Patients who have severe constitution-
al symptoms, profound hematologic compromise, symptomatic
bulky disease, or hyperviscosity should be treated with the DRC
(dexamethasone, rituximab, cyclophosphamide) regimen. Any pa-
tient with symptoms of hyperviscosity should first be treated
with plasmapheresis. For patients who experience relapse after
a response to initial therapy of more than 2 years' duration, the
original therapy should be repeated. For patients who had an in-
adequate response to initial therapy or a response of less than
2 years' duration, an alternative agent or combination should be
used. Autologous stem cell transplant should be considered in all
eligible patients with relapsed disease.
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DRC = dexamethasone, rituximab, cyclophosphamide; IgM = immunoglob-
ulin M protein; IPSSWM = International Prognostic Staging System for
Waldenstrom Macroglobulinemia; MGUS = monoclonal gammopathy of
undetermined significance; mSMART = Mayo Stratification of Macroglob-
ulinemia and Risk-Adapted Therapy; WHO = World Health Organization
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Waldenstrﬁm macroglobulinemia is a B-cell lympho-
proliferative disorder characterized by a lympho-
plasmacytic infiltration in the bone marrow or lymphatic
tissue and a monoclonal immunoglobulin M protein (IgM)
in the serum.'? The overall incidence of Waldenstrom
macroglobulinemia is approximately 5 cases per 1 million
persons per year, and this disease accounts for approxi-
mately 1% to 2% of hematologic cancers.** The incidence
of Waldenstrom macroglobulinemia is highest among
white people and is rare in other population groups.’ The
median age at diagnosis varies between 63 and 68 years,
and most patients (55%-70%) with newly diagnosed dis-
ease are men.’

Infiltration of the bone marrow and extramedullary
sites by malignant B cells and elevated IgM levels account
for the symptoms associated with this disease. Patients
may develop constitutional symptoms, pancytopenia,
organomegaly, neuropathy, and symptoms associated
with immunoglobulin deposition or hyperviscosity.®’
However, symptoms vary considerably in individual pa-
tients. Although some patients present with the aforemen-
tioned symptoms, many are asymptomatic at the time of
diagnosis.

Waldenstrom macroglobulinemia is incurable with cur-
rent therapy, and half of the patients die of disease pro-
gression; median survival is approximately 5 years.® This
disease is diagnosed in many patients at an advanced age,
and thus approximately half of the patients die of causes
unrelated to Waldenstrom macroglobulinemia. Because
the disease is incurable and the clinical presentations,
comorbidities, and causes of death vary substantially,
the decision to treat patients and the choice of treatment
can be complex. A number of consensus meetings have
listed reasonable treatment options,’!! but the physician
is still faced with a difficult treatment decision in a patient
with an uncommon disease. Therefore, the goal of this ar-
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RISK-ADAPTED THERAPY FOR WALDENSTROM MACROGLOBULINEMIA

1IgM MGUS (<10% Hemoglobin <11 g/dL or Bulky disease
lymphoplasmacytic infiltration) symptomatic Profound cytopenias
Asymptomatic/smoldering WM Platelets <120 x 10°/L Hemoglobin <10 g/dL
Hemoglobin >11 g/dL Neuropathy (IgM-related) Platelets <100 x 10°/L
Platelets >120 x 10°/L WM-associated hemolytic anemia Constitutional symptoms

Hyperviscosity symptoms

l

Hyperviscosity

Yes No

h 4

Plasmapheresis

\ 4 \ 4 \ 4 A4
Observation Single-agent rituximib* Dexamethasone +
(1 cycle; no maintenance therapy) rituximab +
*Plasmapheresis if hyperviscosity cyclophosphamide
develops with treatment (DRC)

FIGURE 1. Mayo Clinic (Mayo Stratification of Macroglobulinemia and Risk-Adapted Therapy [NMSMART]) consensus for management of
newly diagnosed Waldenstrom macroglobulinemia (WM). MGUS = monoclonal gammopathy of undetermined significance. Sl conver-
sion factor: To convert hemoglobin values to g/L, multiply by 10.

ticle is to provide a set of simple and specific recommen-
dations based on the available evidence and, if evidence
is lacking, on consensus among experienced Mayo Clinic
clinicians as to when to treat patients and which treatment
to use.

CLASSIFICATION OF EVIDENCE AND GRADES OF
RECOMMENDATION

Progress has been made during the past decade in under-
standing the basic biology of Waldenstrém macroglobu-
linemia, in identifying factors that predict patient outcome,
and in developing more effective therapies. In an attempt
to use this information in a practical and evidence-based
fashion, our group of 33 Mayo Clinic experts reached a
consensus on who should be treated, as well as when and
what therapy should be recommended. The focal point
of our strategy revolves around risk stratification. Rather
than promulgating any one specific prognostic system,
we have focused our efforts on defining risk groups that
we think should be managed differently. This approach
is integral to the Mayo Stratification of Macroglobuline-
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mia and Risk-Adapted Therapy (mSMART) (Figure 1; see
also www.mSMART.org).'>!* The specific criteria given in
Table 1 are used to classify patients into 3 distinct risk cat-
egories but are not intended to replace existing prognostic
systems. Instead, these guidelines represent an attempt to
offer a simplified, primarily evidence-based algorithm for
making treatment decisions for patients with Waldenstrom
macroglobulinemia.

The optimal management of patients with newly diag-
nosed Waldenstrom macroglobulinemia can be broadly
divided into the following components. In the subsequent

TABLE 1. Criteria Used For Risk Stratification
in Waldenstrom Macroglobulinemia

Clinical parameters
Hyperviscosity symptoms
Constitutional symptoms
Bulky lymphadenopathy/splenomegaly
Presence of symptomatic or unresponsive neuropathy
Hemolytic anemia
Laboratory parameters
Hemoglobin
Platelet count
Bone marrow infiltration
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sections, we analyze the available evidence to support spe-
cific guidelines for each of these steps:

1. Confirmation of the diagnosis.

2. Stratification of risk and determination of the need for
treatment.

3. Selection of the appropriate initial therapy.

4. Choice of additional therapy if initial response is in-
adequate or the patient’s disease progresses.

The levels of evidence and grades of recommendation
are shown in Table 2 and are included with each specific
recommendation. When specific evidence is lacking, our
group reached a consensus based on our current practice
patterns. Semiannually, these guidelines have been modi-
fied as new data become available; the most current guide-
lines are always available at www.mSMART.org.

DIAGNOSIS

Attempts to better define Waldenstrom macroglobuline-
mia have been made in recent years by the World Health
Organization (WHO) Lymphoma Classification,* the
consensus group formed at the Second International
Workshop on Waldenstrom’s Macroglobulinemia,' and
Mayo Clinic."> However, the respective definitions of the
diagnostic criteria for Waldenstrom macroglobulinemia
by these groups are not identical. All groups recognize
Waldenstrom macroglobulinemia as a lymphoplasmacyt-
ic lymphoma associated with an IgM monoclonal protein
in the serum. The WHO definition includes lymphomas
other than lymphoplasmacytic lymphoma and also allows
the monoclonal protein to be IgG or IgA. In contrast,
the Second International Workshop on Waldenstrom’s
Macroglobulinemia restricts the diagnosis exclusively
to cases with lymphoplasmacytic lymphoma and an IgM
monoclonal protein. The Second International Workshop
on Waldenstrom’s Macroglobulinemia also eliminated
the requirement for either a minimum amount of mar-
row involvement by lymphoplasmacytic lymphoma or a
threshold concentration of IgM in the serum to fulfill the
diagnosis and allows any detectable amount of either. In
contrast, Mayo Clinic criteria require at least 10% marrow
involvement by lymphoplasmacytic lymphoma in asymp-
tomatic patients. Furthermore, in regard to pathologic
features, the WHO criteria focus predominantly on nodal
involvement, whereas studies at Mayo Clinic indicate that
in most cases of Waldenstrom macroglobulinemia, the
lymphoplasmacytic lymphoma is a bone marrow—based
disease.

Lymphoplasmacytic lymphoma involving either the
bone marrow or the extramedullary sites typically exhibits
a cytologic spectrum ranging from small lymphocytes with
clumped chromatin, inconspicuous nucleoli, and sparse
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TABLE 2. Classification System for Levels of Evidence
and Grades of Recommendations

Type of evidence

Level

I Evidence obtained from meta-analysis of multiple, well-
designed, controlled studies. Randomized trials with low
false-positive and low false-negative errors (high power)

I Evidence obtained from at least 1 well-designed experimental
study. Randomized trials with high false-positive and/or
false-negative errors (low power)

III  Evidence obtained from well-designed, quasiexperimental
studies such as nonrandomized, controlled single-group,
pre-post, cohort, time, or matched case-control series

IV Evidence from well-designed, nonexperimental studies, such
as comparative and correlational descriptive and case studies

V  Evidence from case reports and clinical examples

Grade of recommendation

A Evidence of type I or consistent findings from multiple studies
of type I, III, or IV

B Evidence of type II, III, or IV, and findings are generally
consistent

C  Evidence of type 11, III, or IV, but findings are inconsistent

D  Minimal or no systematic empirical evidence

cytoplasm to well-formed plasma cells.!'® Frequently
present are “plasmacytoid lymphocytes” having cytologic
features intermediate between these 2 extremes, although
the cytologic composition and the degree of plasmacytic
differentiation vary from case to case. Nodal involvement
is typically characterized by paracortical and hilar infiltra-
tion with frequent sparing of the subscapular and marginal
sinuses. The bone marrow usually has some combination
of nodular, paratrabecular, and interstitial infiltration; in
approximately one-half of cases, plasma cells that contain
Dutcher bodies are present.

The cytologic spectrum of lymphoplasmacytic lym-
phoma in Waldenstrom macroglobulinemia is reflected in
the immunophenotypic attributes of the neoplastic cells. A
monotypic lymphocytic component is almost always de-
tected, typically with high levels of surface CD19, CD20,
and immunoglobulin light chain expression."!'® The lym-
phoid component typically lacks CD10. In approximately
40% of cases, the lymphocytes show some degree of CD5
expression; however, these cases usually do not show the
strong expression of this antigen associated with chronic
lymphocytic leukemia/small lymphocytic lymphoma or
mantle cell lymphoma. By comparison, the plasmacytic
component expresses the same immunoglobulin light chain
as the lymphocytic component, is positive for CD138 (par-
ticularly when assessed by immunohistochemistry), and
shows diminished expression of B-cell-associated antigens
such as CD19, CD20, and PAXS5.

Typically, the lymphoplasmacytic lymphoma cells are
positive for surface IgM, but on the basis of the WHO cri-
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teria, they may express any immunoglobulin isotype. In
cases with isotype switch, the phenotype of the plasma
cells closely resembles that of myelomatous plasma cells
with strong CD38 and CD138 co-expression and com-
plete lack of CD19. Waldenstrom macroglobulinemia
cells have also been shown to be CD25*, CD27*, CD75",
FMC7+, Bcl2*, and Bcl6™. Although not completely spe-
cific for lymphoplasmacytic lymphoma, del(6)(q21) is
the most common genetic abnormality seen in 40% to
50% of cases.'” This genetic abnormality is rarely seen
in other lymphoproliferative or plasmaproliferative ma-
lignancies.'® Other genetic abnormalities described in as-
sociation with Waldenstrom macroglobulinemia are de-
letions of regions of 13q14 that include MIRN15A and
MIRN16-1 and t(11;18)(q21;q921) involving API-malt1."
However, these are inconsistently seen in Waldenstrom
macroglobulinemia and do not appear to aid in the diag-
nostic criteria of this disease.

In addition, Waldenstrom macroglobulinemia needs to
be differentiated from IgM monoclonal gammopathy of
undetermined significance (MGUS), which may have a
similar immunophenotype on examination of neoplastic
cells but differs greatly in prevalence and prognosis. The
Mayo Clinic criteria differentiate these entities on the basis
of the extent of bone marrow involvement and presence
or absence of symptomatic disease. The separation of IgM
MGUS from Waldenstrom macroglobulinemia using the
Mayo criteria is validated by studies of the natural history
of IgM MGUS that show that patients diagnosed as having
this disorder have a survival rate similar to that in the gen-
eral population.?0-22

Recommendation: In practice, IgM monoclonal gam-
mopathy (regardless of the size of the M protein) plus 10%
or greater bone marrow lymphoplasmacytic infiltration
(usually intertrabecular) by small lymphocytes that exhibit
plasmacytoid or plasma cell differentiation and a typical im-
munophenotype (eg, surface IgM*, CD5™, CD10~, CD19%,
CD20*, CD237, CD79a* and PAXS*) that satisfactorily
excludes other lymphoproliferative disorders, including
chronic lymphocytic leukemia and mantle cell lymphoma,
is considered diagnostic of Waldenstrém macroglobuline-
mia (Table 3). Because no standard exists for the patho-
logic evaluation of Waldenstrom macroglobulinemia, the
immunophenotyping approach used may vary. In all cases,
at least one B-cell lineage antigen should be assessed (eg,
CD19, CD20, CD79a), and the possibility of mantle cell
Ilymphoma should be excluded by either cyclin D1 im-
munohistochemistry or cyclin D1:IgH fluorescence in situ
hybridization analysis. Flow cytometric immunophenotyp-
ing has utility not only in establishing the presence of a
monotypic B-cell disease component but also in helping to
exclude the possibility of chronic lymphocytic leukemia/

RISK-ADAPTED THERAPY FOR WALDENSTROM MACROGLOBULINEMIA

TABLE 3. Diagnostic Criteria for Waldenstrom Macroglobulinemia
and Associated Disorders

Waldenstrom macroglobulinemia
IgM monoclonal gammopathy (regardless of the size of the M protein)

with >10% bone marrow lymphoplasmacytic infiltration (usually
intertrabecular) by small lymphocytes that exhibit plasmacytoid or
plasma cell differentiation and a typical immunophenotype (surface
IgM*, CD5-, CD10-, CD19*, CD20*, CD23") that satisfactorily
excludes other lymphoproliferative disorders, including chronic
lymphocytic leukemia and mantle cell lymphoma

IgM MGUS
Serum IgM monoclonal protein level <3 g/dL, bone marrow
lymphoplasmacytic infiltration <10%, and no evidence of anemia,
constitutional symptoms, hyperviscosity, lymphadenopathy, or
hepatosplenomegaly

Smoldering Waldenstrom macroglobulinemia (also referred to as indolent
or asymptomatic Waldenstrom macroglobulinemia)

Serum IgM monoclonal protein level >3 g/dL and/or bone marrow
lymphoplasmacytic infiltration 210% and no evidence of
end-organ damage, such as anemia, constitutional symptoms,
hyperviscosity, lymphadenopathy, or hepatosplenomegaly, that can
be attributed to a lymphoplasmacytic proliferative disorder

MGUS = monoclonal gammopathy of undetermined significance.
Adapted from Leukemia."

small lymphocytic lymphoma. Aside from excluding the
diagnosis of mantle cell lymphoma, cytogenetic studies are
not helpful in the diagnosis of this disease.

Level of Evidence: 111

Grade of Recommendation: B

RISK STRATIFICATION AND INDICATIONS FOR
INITIAL THERAPY

The prognosis of patients with Waldenstrém macroglobu-
linemia varies, with a median survival of 5 years and ap-
proximately 10% of patients still alive at 15 years.?*** An im-
portant problem in determining survival is that Waldenstrom
macroglobulinemia commonly has an indolent course and
presents in older patients. Therefore, patients have compet-
ing causes of death, and the effect of concomitant disorders
on survival has not been extensively studied. However, a re-
cent study of the disease-specific survival in Waldenstrom
macroglobulinemia found that it was closer to 11 years,
confirming the indolent nature of the disease.” Furthermore,
at least 25% of patients are asymptomatic at presentation,
and the disease is diagnosed incidentally. Fifty percent of
patients who are asymptomatic at diagnosis and who are
observed will not require therapy within almost 3 years.*
One in 10 patients who are managed with a watch-and-wait
approach will not require therapy for 10 years.” This high-
lights the importance of careful determination of the need
for treatment, particularly at the onset of the disease, so that
only patients who require therapy are treated.

To identify patients who need immediate therapy or
who will require treatment in the short term, several studies
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have evaluated the impact of different clinical and labora-
tory variables on patient outcome. Initial studies focused
on the serum IgM level but found that the level does not
accurately reflect the tumor burden, assessed by marrow
infiltration or prognosis in Waldenstrom macroglobuline-
mia.” In subsequent studies, the main adverse prognostic
factors were older age, presence of constitutional symp-
toms, anemia, low albumin serum levels, hyperviscosity,
organomegaly, and high f -microglobulin values.® Leu-
kopenia and thrombocytopenia were also identified as im-
portant survival predictors in most studies; however, the
precise level of cytopenia with prognostic significance has
varied between studies.?® Other prognostic markers cur-
rently studied are the serum free light chain,” serum lac-
tate dehydrogenase,* and the serum soluble CD27.3' These
prognostic data were subsequently combined to formulate
the International Prognostic Staging System for Walden-
strom’s Macroglobulinemia (IPSSWM).*?> The IPSSWM
is a multicenter collaborative project resulting from the
analysis of a large number of previously untreated, symp-
tomatic patients who required treatment. According to the
IPSSWM, 5 adverse features (age >65 years, hemoglobin
<11.5 g/dL [to convert to g/L, multiply by 10], platelet
count <100 x 10%L, B,-microglobulin >3 mg/L, and serum
monoclonal protein concentration >70 g/L) defined 3 risk
groups with 5-year survival rates of 87%, 68%, and 36%.
This staging system has been validated in patients treated
with alkylating agents, nucleoside analogues, or combina-
tions of these agents, with or without rituximab.

Most prognostic factors, however, have defined the
outcome of Waldenstrom macroglobulinemia in patients
requiring treatment. Very few studies have evaluated prog-
nostic factors in patients who do not initially need to be
treated.

This is particularly relevant in patients with IgM MGUS
and smoldering Waldenstrom macroglobulinemia (Table
3).153 Although IgM MGUS and smoldering Waldenstrom
macroglobulinemia fall within the definition of Walden-
strom macroglobulinemia, these entities have a very in-
dolent clinical course, and patients do not initially require
treatment. IgM MGUS is defined as a serum IgM mono-
clonal protein level less than 3 g/dL, bone marrow lympho-
plasmacytic infiltration less than 10%, and no evidence of
anemia, constitutional symptoms, hyperviscosity, lymph-
adenopathy, or hepatosplenomegaly. Patients with IgM
MGUS should not be considered as having Waldenstrom
macroglobulinemia or a malignancy.

Smoldering Waldenstrom macroglobulinemia (also re-
ferred to as indolent or asymptomatic Waldenstrom mac-
roglobulinemia) is defined as a serum IgM monoclonal
protein level of 3 g/dL or higher and/or bone marrow lym-
phoplasmacytic infiltration of 10% or greater and no evi-

dence of end-organ damage, such as anemia, constitutional
symptoms, hyperviscosity, lymphadenopathy, or hepato-
splenomegaly that can be attributed to a lymphoplasma-
cytic disorder.

Many of these patients can be observed without therapy
for prolonged periods, and some may never require thera-
py. Only 25% of patients with IgM MGUS will develop a
symptomatic lymphoproliferative disorder within 15 years,
and the cumulative probability of progression in these pa-
tients is only 1.5% per year.”! Similarly, for patients with
smoldering Waldenstrom macroglobulinemia, the risk of
progression to symptomatic Waldenstrom macroglobuline-
mia is 6% per year, and only 55% of patients with smolder-
ing Waldenstrom macroglobulinemia will have progression
within 5 years.* Studies to determine prognostic factors
in these patients have found that only the concentration of
the serum monoclonal protein at diagnosis and the serum
albumin predict progression.

Because of the heterogeneity of this disease, efforts
have been made to define which patients require treatment.
A consensus panel convened during the Second Interna-
tional Workshop on Waldenstrom’s Macroglobulinemia
agreed that initiation of therapy was appropriate for pa-
tients with constitutional symptoms such as fever, night
sweats, fatigue due to anemia, or weight loss. The presence
of progressive, symptomatic lymphadenopathy or spleno-
megaly provided additional reasons to begin therapy.” The
presence of anemia with a hemoglobin value of 10 g/dL
or lower or a platelet count lower than 100 x 10°/L due to
marrow infiltration also justified treatment. Certain com-
plications such as hyperviscosity syndrome, symptomatic
sensorimotor peripheral neuropathy, systemic amyloidosis,
renal insufficiency, or symptomatic cryoglobulinemia may
also be indications for therapy. It was recommended that
patients with IgM MGUS and smoldering Waldenstrom
macroglobulinemia be observed without treatment.

The recommendations for follow-up of these patients
being managed with a watch-and-wait approach were that
those with IgM MGUS have a serum protein electropho-
resis repeated each year and that patients with asymptom-
atic (smoldering) macroglobulinemia be evaluated every 6
months.

Although such data identify patients who should be
treated and provide prognostic information concerning
their outcome, specific guidelines regarding which patients
require what treatment are lacking. It is clear that some pa-
tients have very indolent disease and do not require any
therapy. Others require treatment but will have an excel-
lent outcome with very modest amounts of treatment. A
third group of patients may have severe symptoms and may
be at risk of potentially life-threatening complications and
therefore require a more aggressive treatment approach.
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We have defined 3 groups of patients on the basis of pre-
senting symptoms, prognostic factors, and laboratory pa-
rameters (Figure 1). The first group includes patients with
IgM MGUS or smoldering (asymptomatic) Waldenstrom
macroglobulinemia who have preserved hematologic func-
tion. The second group includes patients with symptomatic
Waldenstrom macroglobulinemia who have modest hema-
tologic compromise or immunoglobulin-associated com-
plications. The third group includes patients with severe
symptomatic Waldenstrém macroglobulinemia and pro-
found hematologic compromise, bulky disease (defined as
multiple sites of lymphadenopathy and/or organomegaly),
or hyperviscosity.

Recommendation: A risk-adapted approach to the man-
agement of Waldenstroém macroglobulinemia is recommend-
ed. Patients with [gM MGUS or smoldering (asymptomatic)
Waldenstrom macroglobulinemia and preserved hemato-
logic function should be managed with a watch-and-wait
approach.

Patients with symptomatic Waldenstrém macroglobu-
linemia and modest hematologic compromise, IgM-
related neuropathy, or hemolytic anemia should receive
monoclonal antibody therapy. Patients with Waldenstrom
macroglobulinemia who have severe constitutional symp-
toms, profound hematologic compromise, bulky disease,
or hyperviscosity should be treated with combination
immunochemotherapy.

Level of Evidence: 111

Grade of Recommendation: B

CHOICE OF INITIAL THERAPY

Not all patients with Waldenstrém macroglobulinemia war-
rant immediate treatment, and our proposed risk-adapted
approach defines the group that should be initially observed
(Figure 1). Because this disease is incurable with current
treatment, the goal of therapy for Waldenstrom macroglob-
ulinemia is to provide symptomatic relief and reduce the
risk of organ damage. As with other indolent lymphomas,
a “watch-and-wait” approach is reasonable in patients with
Waldenstrom macroglobulinemia who do not have system-
ic symptoms, compromise of vital organs, bulky disease,
or evident progression or transformation to a higher-grade
lymphoma. To date, no evidence suggests that treatment of
patients with smoldering/asymptomatic Waldenstroém mac-
roglobulinemia provides a survival benefit compared with
patients who begin therapy once symptoms occur.*** Also,
no evidence shows that delaying therapy until clinical pro-
gression occurs adversely affects the subsequent response
to treatment.*® Asymptomatic patients have a better qual-
ity of life without therapy, and withholding initial therapy
limits their exposure to chemotherapeutic agents and pos-
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sibly prevents development of drug resistance. However,
the watch-and-wait strategy may have disadvantages in
that patients must be monitored closely to prevent insidi-
ous complications or progression, and many patients are
uncomfortable with the option of allowing their disease
to progress without therapy. Nonetheless, with the watch-
and-wait strategy, the 10-year survival is approximately
70% to 75%.%

Patients who require therapy are commonly treated with
a monoclonal antibody alone or an antibody in combina-
tion with chemotherapy. All Waldenstrém macroglobu-
linemia cells express CD20, which enables use of the anti-
CD20 monoclonal antibody rituximab. Initial studies using
rituximab demonstrated improvements in cytopenias, neu-
rologic symptoms, and the extent of bone marrow involve-
ment.3¥4 In patients with both treatment-naive and previ-
ously treated Waldenstrom macroglobulinemia, rituximab
has been associated with response rates ranging from 29%
to 65%.4* QOver time, it has become clear that the best
response to rituximab may not be seen for many months
after treatment.*”* This may result in an underestimation of
the activity of rituximab considering that the response end
points in most clinical trials are at earlier time points. An
important aspect in administering rituximab is that some
patients will have a paradoxical increase in their monoclo-
nal proteins after rituximab, the so-called rituximab flare.*
These levels may persist for up to 4 months and do not
indicate treatment failure; however, plasmapheresis may be
necessary to reduce hyperviscosity. Because of the lack of
randomized trials comparing rituximab to other treatment
approaches, it is impossible to state that rituximab is su-
perior to other therapies. However, it is the opinion of our
group that the use of single-agent rituximab is appropriate
in low-risk patients with symptomatic Waldenstrom mac-
roglobulinemia and modest hematologic compromise, and
also in patients with IgM-related neuropathy who require
treatment or who have hemolytic anemia unresponsive to
corticosteroids. Whereas maintenance rituximab has been
shown to prolong the time to progression in other low-
grade lymphomas, the impact of maintenance rituximab
therapy on time to progression has not been specifically
validated in Waldenstrom macroglobulinemia, and we do
not currently recommend maintenance therapy.

Initially, the standard therapy for patients with Walden-
strom macroglobulinemia was treatment with oral alkylat-
ing agents such as chlorambucil, melphalan, or cyclophos-
phamide.?*#¢4” QOral chlorambucil was most commonly
used, and more than half of the patients treated achieved
a partial response. A randomized trial of chlorambucil
administered either on a daily basis at low doses or inter-
mittently at higher doses found that both schedules were
equally effective.?
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Combinations of alkylating agents with or without vin-
ca alkaloids or anthracyclines have been used,* although
no prospective randomized trial has compared these regi-
mens to single-agent chlorambucil. Subsequent studies
have evaluated the role of purine nucleoside analogues and
found that this class of agents is effective in Waldenstrom
macroglobulinemia.’®>* Because alkylating agents and nu-
cleoside analogues have been shown to be effective, com-
binations of these agents have been tested, and response
rates of 58% to 88% have been observed.”>*’ The addition
of rituximab to these agents has been well tolerated with
little additional toxicity and appears to further increase
the response rate.”®% Recent studies using the proteasome
inhibitor bortezomib in combination with rituximab have
found this combination to be effective.®!¢

Faced with many effective regimens and few compara-
tive studies, a consensus panel of experts recommended
that alkylating agents, nucleoside analogues, and ritux-
imab were all reasonable choices as first-line treatment of
Waldenstrom macroglobulinemia.”!® These guidelines were
then updated to recommend combinations such as rituximab
with nucleoside analogues with or without alkylating agents
or with cyclophosphamide-based therapies (eg, cyclophos-
phamide, doxorubicin, vincristine, and prednisone or cy-
clophosphamide and dexamethasone) or combinations of
rituximab with thalidomide."" However, the guidelines did
not recommend a specific first-line regimen.

Because of the long natural history of Waldenstrém mac-
roglobulinemia, the choice of initial treatment is critical so
that agents are not used that limit future treatment options.
The prior use of purine nucleoside analogues has been as-
sociated with difficulty in mobilizing stem cells and should
therefore be avoided in patients who may be eligible for
autologous transplant.®*% Furthermore, a recent report has
indicated that nucleoside analogue—based combinations may
be associated with an increased risk of transformation or
myelodysplasia.®

Alkylating agent—based regimens in combination with
rituximab may be preferable as initial therapy for Walden-
strom macroglobulinemia. Dimopoulos et al®® reported
on the use of the DRC regimen consisting of 20 mg of
dexamethasone administered intravenously followed by
rituximab intravenously at 375 mg/m?on day 1 and cyclo-
phosphamide orally at 100 mg/m? twice daily on days 1
to 5 every 21 days for 6 months in previously untreated
patients with symptomatic Waldenstrom macroglobuline-
mia. An objective response was documented in 83% of
patients, including 7% with complete response, 67% with
partial response, and 9% with minor responses. The 2-year
progression-free survival rate was 90%, and only 9% of
patients experienced grade 3 or 4 hematologic toxicity. Al-
though there are no data from randomized clinical trials

showing that the DRC regimen is superior to combinations
containing purine nucleoside analogues, anthracyclines, or
proteasome inhibitors, this effective regimen is associated
with a modest toxicity profile and a low likelihood of limit-
ing future stem cell collections. Therefore, the opinion of
our group is that this regimen is the combination of choice
as initial treatment of patients with symptomatic or bulky
disease, hematologic compromise, or hyperviscosity.

In tandem with the choice of initial therapy, patients
should be evaluated for symptoms of hyperviscosity, and
plasmapheresis should be performed if symptomatic hyper-
viscosity is present (Figure 1). A 3-4 liter plasma exchange
will lower plasma IgM levels by approximately 60% to
75%.% Serum viscosity is not linearly correlated with IgM
levels, so a single exchange may lower the viscosity by at
least 50%.%7 Multiple exchanges may be necessary, and
systemic therapy should accompany plasmapheresis for
cytoreduction.

Recommendation: Using the risk groups outlined
above, we recommend the following.

1. Patients with IgM MGUS or smoldering (asymp-
tomatic) Waldenstrom macroglobulinemia and preserved
hematologic function should be observed without initial
therapy.

2. Patients with symptomatic Waldenstrom macroglobu-
linemia and modest hematologic compromise, [gM-related
neuropathy requiring treatment, or hemolytic anemia unre-
sponsive to corticosteroids should receive standard doses
of rituximab alone without maintenance therapy.

3. Patients with Waldenstrom macroglobulinemia who
have severe constitutional symptoms, profound hematolog-
ic compromise, bulky disease, or hyperviscosity should be
treated with the DRC regimen. Any patient with symptoms
of hyperviscosity should first undergo plasmapheresis.

Level of Evidence: 111

Grade of Recommendation: B

TREATMENT OF RELAPSED PATIENTS

Because of the indolent but incurable nature of Walden-
strom macroglobulinemia, patients will inevitably experi-
ence relapse after initial therapy and require further treat-
ment. Numerous treatment combinations have been tested
in the relapsed setting, but comparative trials to identify the
optimal treatment approach have not been performed.

The choice of salvage therapy may depend on the spe-
cific first-line treatment used, the quality and duration of
response to initial therapy, as well as other variables such
as tolerance of initial therapy and candidacy for stem cell
transplant. The consensus recommendations from the
Fourth International Workshop on Waldenstrom’s Mac-
roglobulinemia suggested the reuse of a first-line single
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agent or combination if the patient achieved a response that
lasted for at least 12 months.!! For patients who had short
remissions or resistance to a first-line regimen, the rec-
ommendation was to use agents of a different class either
alone or in combination. The panel specifically highlighted
the potential roles of fludarabine, bortezomib, and alemtu-
zumab. Additionally, recent data have suggested that ben-
damustine, either alone or in combination with rituximab,
may be effective in patients with relapsed disease.®

The consensus panel from the Fourth International Work-
shop on Waldenstrom’s Macroglobulinemia also noted that
autologous or allogeneic stem cell transplant should be con-
sidered in patients with high-risk disease.!' High-dose ther-
apy followed by autologous stem cell transplant has been
performed in a growing number of patients with Walden-
strom macroglobulinemia.®*’ A variety of preparative regi-
mens have been used, such as high-dose melphalan, BEAM
(carmustine, etoposide, cytarabine, and melphalan), or cy-
clophosphamide with or without total body irradiation.

Autologous stem cell transplants have been relatively
well tolerated with a low rate of nonrelapse mortality and
high response rate even in patients whose disease was re-
fractory to several regimens of standard chemotherapy.
Furthermore, long-lasting complete responses have been
observed. In the largest series of 158 adult patients reported
to the European Group for Blood and Marrow Transplanta-
tion,”" half of the patients remained in remission at 5 years
after an autologous stem cell transplant, and the nonrelapse
mortality rate was 3.8%. The progression-free survival and
overall survival rates at 5 years were 39.7% and 68.5%,
respectively, but were significantly influenced by the num-
ber of previous therapies and whether patients' disease was
refractory to therapy at the time of transplant. The authors
concluded that autologous stem cell transplant is feasible,
particularly in younger patients, but should not be offered
to patients with chemoresistant disease. In contrast, alloge-
neic stem cell transplant has a much higher risk (40%) of
nonrelapse mortality and should not be considered outside
the context of a clinical trial.”

Recommendation: Because there is no standard ap-
proach to the management of patients with relapsed Walden-
strom macroglobulinemia, it is our view that these patients
should always be considered for participation in clinical
trials. Two further issues need to be considered—whether
the patient had a durable response to frontline therapy and
whether the patient is a candidate for an autologous stem
cell transplant. Our approach (Figure 2) is to consider all
patients for participation in a clinical trial either as defini-
tive therapy for their disease or as preparative therapy before
transplant. For patients who are ineligible or unwilling to
enter a clinical trial, the choice of therapy is determined by
their response to frontline treatment. Because responses to
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( Consider clinical trial )

v v

Repeat original therapy
if length of
response >2y

Use alternative first-line
agent if length of
response from initial
therapy <2y

Vv oy

Stem cell transplant in select patients

FIGURE 2. Mayo Clinic (Mayo Stratification of Macroglobulinemia
and Risk-Adapted Therapy [NSMART]) consensus for management
of relapsed Waldenstrom macroglobulinemia.

initial therapies are often delayed and can occur 12 months
or more after treatment is initiated, we recommend using
a 2-year cutoff to determine treatment. For patients whose
response has lasted more than 2 years, the original therapy
can be repeated. For patients who have an inadequate re-
sponse to initial therapy or a response lasting less than 2
years, an alternative agent or combination should be used.
An autologous stem cell transplant should be considered in
all eligible patients with relapsed disease.

Level of Evidence: 111

Grade of Recommendation: B

CONCLUSIONS

Waldenstrom macroglobulinemia is a rare disease, and
practicing hematologists and oncologists may infrequently
treat such patients. Patients may present with a spectrum
of clinical findings, and many patients do not require treat-
ment initially. When patients do require therapy, it is im-
portant that therapies are selected that do not adversely
impact future treatment options. To provide a simple risk-
adapted approach to managing patients with Waldenstrom
macroglobulinemia, we have outlined the approach of 33
hematologists from a single institution.

These recommendations are regularly modified as new
data become available. The most current guidelines are al-
ways available at www.mSMART.org.
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